Schistosomiasis is the second most common parasitic infection worldwide. North America is a nonendemic area. However, there are occasional case reports among travelers and immigrants from endemic regions. We describe a case of a 55-yearold Canadian woman who presented with first episode of seizure. Her magnetic resonance imaging scan revealed a masslike lesion involving the left anterior temporal lobe. The lesion showed T1 hypo-and T2 hyperintense with perilesional brain edema. On post-gadolinium-enhanced T1-weighted sequence, the lesion showed multiple small nodular and linear enhancements, also called an ''arborized'' appearance. Initially, the lesion was thought to be a malignant tumor. She underwent left anterior temporal lobe resection. Histologic examination showed parasitic eggs with a characteristic lateral spine consistent with Schistosoma mansoni infection. Upon subsequent questioning, it was revealed that the patient lived in Ghana from the ages of 8-10 years and she visited Ghana again 10 years prior for two weeks. She recalled swimming in beaches and rivers. Latent disease, as in this case with presentation, many years or decades after presumed exposure is rare but has been reported. Characteristic magnetic resonance imaging findings may suggest the diagnosis and facilitate noninvasive work-up.
Introduction
Schistosomiasis is one of the most common parasitic infections in humans. More than 200 m people in 77 countries are infected worldwide. 1, 2 The disease is caused by digenetic blood trematodes of the genus Schistosoma, of which the three main species are S. haematobium, S. mansoni, S. japonicum. 1 The geographic distribution of the different species depends on the existence of certain species of freshwater snails, which act as intermediate hosts. S. mansoni and S. haematobium are endemic in Africa, the Arabian Peninsula, and South America whereas S. japonicum is endemic in the Far East.
1,2 Although North America is not an endemic region, the disease has been occasionally reported among travelers and immigrants from endemic areas. [3] [4] [5] [6] Schistosomiasis infection occurs following skin exposure to infected freshwater, typically when swimming. Schistosoma cercariae depart from snails living in contaminated freshwater and penetrate the skin, occasionally producing dermatitis (''swimmer's itch'') lasting for several days. Over several weeks, the parasites migrate into the mesenteric venous system of the host to develop into adult worms. Once mature, the worms mate and females produce eggs. Some of these eggs travel to target organs, commonly the bladder, intestines, and liver, and are passed into the urine or stool.
2 Less commonly, they affect the central nervous system (CNS).
We report the case of 55-year-old Canadian female patient presenting with a tumor-like brain lesion, with pathological findings consistent with S. mansoni infection. The patient presented many years after presumed exposure.
Case report
A 55-year-old Canadian female presented with worsening left sided headaches for three months and a generalized tonic-clonic seizure. She went to a community hospital, where the initial work-up found an intracerebral mass-like lesion, thought to be a malignant brain tumor. She was subsequently referred to our hospital for treatment. On physical examination, there were no focal neurological deficits. The routine complete blood cell count, routine chemistry, and urinanalysis were normal. Her chest radiograph showed no abnormal findings.
A computed tomography (CT) scan of the brain revealed an intermediate density mass with surrounding hypoattenuated area of brain edema in left anterior temporal lobe (Figure 1(a) ). No calcifications were found. Magnetic resonance imaging (MRI) showed that the lesion was hypointense on T1-weighted images and intermediate signal on T2-weighted images, with surrounding edema and mass effect (Figure 1 The inflammatory infiltrate followed the leptomeningeal veins and extended into the brain parenchyma via superficial cortical veins. Focally, individual or clusters of granulomas were situated directly adjacent to the linear arrangements of perivascular inflammatory infiltrates (Figure 2(a) ).
Subsequent questioning of the patient revealed that the patient was born and currently lived in Toronto, Canada but lived in Ghana from the ages of 8-10 years. During that period, she recalled having a parasitic infection that was presumably treated. She subsequently vacationed in Ghana 10 years prior to presentation for a duration of two weeks. She recalled drinking bottle water, but did eat at local restaurants and swam in local beaches and rivers.
A repeated physical examination and abdominal ultrasonography performed post-operatively revealed no abnormalities. No ova or parasites were found in The patient was treated with oral praziquantel 60 mg/kg in two divided doses and retreated in one month's time, with oral prednisolone and phenytoin. On clinical follow-up, the patient's symptoms improved and she had no further seizure activity. Subsequent brain imaging showed no residual lesion with resolution of brain edema.
Discussion
Neuroschistosomiasis denotes the symptomatic or asymptomatic involvement of the CNS by Schistosoma species. 7 Cerebral involvement tends to be more common in S. japonicum, while spinal cord involvement, also called schistosomal myeloradiculopathy, is more common in S. mansoni and S. haematobium.
5,7
Although rare, cerebral involvement with S. mansoni has been reported. 3, 4, 6, 8 Regarding the pathogenesis of neuroschistosomiasis, it has been postulated that the ova may reach the CNS through retrograde venous flow into the Batson vertebral epidural venous plexus, which connects the portal venous system to the spinal cord and cerebral veins. This route permits either anomalous migration of adult worms to sites close to the CNS followed by in situ oviposition, or massive embolization of eggs from the portal mesenteric venous system. [9] [10] [11] Once deposited in the nervous tissue, the embryo excretes antigenic and immunogenic substances that account for the periovular granulomatous reaction.
Common clinical manifestations of cerebral schistosomiasis include headache, seizure, alteration of consciousness, and focal neurological deficit depending on the site of the lesions. 12 Duration of symptoms varies from a few weeks to more than one year. 13 Magnetic resonance (MR) imaging of cerebral schistosomiasis characteristically show single or multiple mass-like lesions usually involving cortex and subcortical areas in the cerebral hemispheres, or less commonly the cerebellum and brain stem.
12,14 On contrast-enhanced MR imaging, the lesions typically show a unique enhancement pattern of clusters of central linear enhancement surrounded by multiple enhancing punctate nodules, also called an ''arborized'' appearance, which may be specific for cerebral schistosomiasis. 12, [14] [15] [16] Previous literature 3 suggested that linear enhancement may be the result of worms causing local leptomeningeal venous obstruction and slow blood flow. We would speculate that linear enhancement simply represents inflammatory infiltrates following the leptomeningeal veins in the subarachnoid space and superficial veins in the cortex (Figure 2(a) ). The inflammation is presumably induced by eggs as they exit the venous system. When eggs become encased by granulomas, which sometimes may occur in clusters, this would correspond to nodular enhancement. In other words, the intravascular-extravascular migration of Schistosoma eggs produces a pattern of inflammation, and thus contrast enhancement, that mirrors the hierarchical branching pattern of leptomeningeal and superficial cortical veins. Hence, this would correspond to an ''arborized'' pattern of enhancement on MRI. When eggs become associated with granulomatous inflammation after extravasation, this would appear as nodular enhancement adjacent to the arborized/ linear/perivascular enhancement.
When suspected, diagnosis of neuroschistosomiasis can be made noninvasively in several ways. Urine or stool examination for eggs can be positive in up to 50% of neuroschistosomiasis patients, but can be falsely negative. 11 Immunological tests can be performed in serum or cerebrospinal fluid. A combination of indirect hemagglutination (IHA) test and ELISA is considered highly sensitive and specific for active disease with a sensitivity of 100% and a specificity of 92.9%. 17 Ultimately, a definitive diagnosis can be made if parasite eggs are present in tissue. 10, 11 Our case highlights several important points. First, the travel and social history can have important implications, but this was overlooked initially. This patient was presumably infected 10 years ago during her last visit to Ghana, where S. mansoni is endemic or, less likely, 45 years ago when she was a child. Untreated individuals can live with schistosomes for a long time. 18 Giboda et al. suggested the term ''post transmission schistosomiasis'' to define disease or persistent infection in individuals who move from an endemic area to a nonendemic area. 18 The latent period of infection of S. mansoni is variable and has been reported from 5.7-40 years after exposure. 18, 19 Second, MR imaging findings of schistosomiasis can have a unique appearance, which may permit the diagnosis to be entertained and noninvasive workup initiated. 6 Neuroschistosomiasis can be successfully treated with oral praziquantel with a dose of 40-60 mg/kg per day orally in two divided doses for one day with a possible repeat treatment 2-4 weeks later to increase effectiveness. 2 An oral corticosteroid helps to reduce inflammation. 11 Antiepileptic drugs may be needed to treat symptomatic seizure. Surgery may be required for management of severe mass effect (rare), hydrocephalus, or for definitive diagnosis when required. 11 
Conclusion
Cerebral schistosomiasis is rare, especially in North American patients. However, it can occur in patients who have travelled to endemic areas. The diagnosis can be confounded by long latency between exposure and active disease and by the mass-like appearance simulating neoplasm. A unique enhancement pattern on MRI can suggest the diagnosis. 
